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A1. Using alternative specification: lags of independent variables

Here, as further robustness checks, we re-estimate our benchmark econometric mod-

els using lags of the independent variables. Perhaps, FDI and R&D may have some

kind of gestation lag before they exert some impact on development. Moreover, using

lags reduces the likelihood of any contemporaneous correlations and thus reduces any

potential endogeneity concerns. The results as shown in Tables A1 and A2 are substan-

tially unchanged. The marginal plots in Figure A1 further confirm the earlier results

that FDI and R&D are substitutes.

A2. Differences across developed/developing countries

As further robustness checks, we examine how the development status of the coun-

tries influences the inter-relationships between FDI, development outcomes and R&D.

We do this by using a dummy variable of whether a country is developed or developing

(based on the United Nation’s classification) with the amended specification being

DEVi,t = α0+α1FDIi,t ×Developedit+α2FDIi,t ×Developingit+α3R&Di,t×Developedit

+ α4R&Di,t ×Developingit + α5(FDI i,t ×R&Di,t ×Developedit)

+ α6(FDI i,t ×R&Di,t ×Developingit) + γControls i,t + ζi,t (A1)
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The results are reported in Tables A3 and A4. From these we can see that the

coefficient of BITs in the first stage is positive and statistically significant. Also, the

Cragg and Donald (1993) Wald F -statistics test of weak identification is again rejected.

From the tables, we can see that FDI inflows into developing countries have a signif-

icant impact on development outcomes: mainly Gini, HDI, iHDI, and on headcount

poverty ($1.90 and $3.20) with significance at 1% level. Economically, we see that a

one percent increase in FDI leads to a 0.87%, 0.87%, and 1.10% decrease in the Gini

index, headcount poverty at $1.90 and $3.20 respectively. Moreover, one percent in-

crease in FDI leads to a 0.011 and 0.017 points increase in HDI and iHDI respectively.

However, for developed countries, we see that FDI inflows have a significant impact on

development outcomes mainly on: Gini, HDI, iHDI, and on headcount poverty ($1.90,

$3.20 and $5.50) with significance level of at least 5%. Meanwhile, for these countries

a one percent increase in FDI leads to a 0.20%, 0.04%, 0.08% and 0.14% decrease in

the Gini index, headcount poverty at $1.90 , $3.20 and $5.50 respectively. Again, a one

percent increase in FDI leads to a 0.001 and 0.009 percentage point increase in HDI and

iHDI, respectively. We confirm the differential impact of FDI between developed and

developing countries on these development outcomes with the Joint significance test of

equality showing evidence of asymmetric impact.

Moving on to the impact of R&D, we find that the development impact of R&D is

more pronounced in developed countries than in developing countries. Here, R&D in

developing countries only has a significant positive impact on HDI and iHDI with a one

percent increase in R&D leading to a 0.020 and 0.080 points increase in HDI and iHDI

respectively. For developed countries, a one percent increase in R&D leads to a 0.63%

in GDP per capita, and a substantial increase of 0.074 and 0.141 points increase in

HDI and iHDI respectively. A one percent increase in R&D however leads to a 3.04%,

0.44%, 1.09% 2.14% and 5.39% decrease in the inequality (Gini), headcount poverty at

$1.90 , $3.20, $5.50 and multidimensional poverty respectively. These effects are quite

substantial especially for developed countries showing the important role of R&D in

these countries. Here also, we confirm the differential impact between developed and

developing countries with the joint significance test of equality showing asymmetric

4



impact between developed and developing countries.

These results generally show that the development impact of FDI is larger for de-

veloping countries than for developed countries. This may explain why these countries

tend to be dependent on FDIs. However, even though R&D only has a significant im-

pact on HDI and iHDI for developing countries, the impact is more pronounced than

that of the FDIs. On the other hand, we find that R&D in developed countries plays

a significant development role showing more larger impact on growth, inequality, hu-

man development and poverty. This further validates the argument that countries tend

to benefit more from R&D than they do from FDIs and that countries, particularly

developing, should focus more on expenditures in R&D.

A3. Excluding top and bottom deciles of FDI and R&D

Given that some countries have comparatively high net FDI inflows and R&D (as

shares of GDP), we proceed to estimate the results by excluding the top and bottom

deciles of FDI and R&D from our data sample following Donaubauer et al. (2016) 1.

The descriptive statistics shown in Table A5 indicate relatively lower mean, minimum

and maximum values for the variables.

This is to help consider the relevant thresholds of FDIs and to check whether our

major results are dependent on the selected sample. The results are reported in Tables

A6 and A7. Here, once more, the coefficient of BITs in the first stage is positive and

statistically significant. Again, except for the results for iHDI and multidimensional

poverty in Table A6, the Cragg and Donald (1993) Wald F -statistics test of weak

identification is rejected for all estimations as the values are greater than the relevant

critical values, indicating that the models are identified, and the instrument is relevant.

While we see that the size of the coefficients of FDIs and R&D differ from our main

results, the results are qualitatively similar to our earlier findings with FDI having

a significant positive impact on growth and HDI and a significant negative impact on

1We also winsorize the data at the top and bottom 1% as additional robustness checks. As discussed
subsequetly, our results remain consistent.
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inequality and all poverty headcount measures. While we observe a much greater impact

of FDI on the development outcomes compared to the results of the full sample, we still

see that R&D has a more pronounced impact on the development outcomes than FDIs.

We therefore confirm the earlier results that FDIs and R&D are substitutes with the

interaction being negative. The marginal effect plots in Figure A2 further confirm that

FDI and R&D are substitutes. Here, we see that increasing R&D expenditure along

with FDIs leads to a negative (positive) marginal effect of FDIs on growth and welfare

(poverty and inequality). From Table A7, we confirm the non-linear impact of FDI

on the development outcomes. We however find that the thresholds are significantly

lower averaging around 6% showing that countries that fall between the bottom and top

deciles even experience the non-linear effect of FDIs at much lower FDI shares of GDP.

This suggests the even more important role of absorptive capacity of these countries

through higher R&D investments to mitigate the negative threshold effect of FDI on

development. Again, we find the interaction of FDI and R&D is negative indicating

that the two are substitutes. This is further confirmed by the marginal effects plots

in Figure A2. From the figures, we again see that increasing R&D along with FDI

eventually leads to negative (positive) marginal effect of FDI on growth and welfare

(poverty and inequality). As noted, we also winsorized the data at the bottom and top

1%, leading conclusions essentially unchanged.

A4. Winsorizing the Data

We provide further robustness by winsorizing our data at the top and bottom 1%.

This provides additional robustness for the thresholds and turning points without losing

data compared to the exclusion of the top and bottom deciles as done earlier. We do

this with and without instrumenting for R&D. The results are presented in Tables A8

and A9. Again, our results are robust and similar to the main findings and we further

confirm from Figures A3 and A4 that FDI and R&D are substitutes in the development

process with the varying thresholds.
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Figure A1: Marginal effects of lag of FDI on growth and development (with 95% CI), IV
regression
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Figure A2: Marginal effects of FDI on develpoment outcomes excluding top and bottom decile of
FDI and R&D (with 95% CI), IV regression
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(a) GDP p.c. (b) Gini

(c) HDI (d) iHDI

(e) Poverty ($1.90) (f) Poverty ($3.20)

(g) Poverty ($5.50) (h) Md. poverty

Figure A3: Marginal effects of FDI on growth and development (with 95% CI), IV
regression-Winsorizing data
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(a) GDP p.c. (b) Gini

(c) HDI (d) iHDI

(e) Poverty ($1.90) (f) Poverty ($3.20)

(g) Poverty ($5.50)

Figure A4: Marginal effects of FDI on growth and development (with 95% CI), IV
regression-Winsorizing data and instrumenting for FDI and R&D
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